Introduction
Marchiafava-Bignami disease (MBD), characterized by primary degeneration of the corpus callosum, is a rare complication of chronic alcoholism. [1] Although nutritional deficiencies have been suspected, the cause is still unknown. The disease presentation may be acute, subacute or chronic. In the acute stage of the disease, the clinical features are highly variable and most of the cases reported have been diagnosed at autopsy. [2] However, advances in neuroimaging has enabled early diagnosis of MBD. We describe computed tomography (CT) and magnetic resonance imaging (MRI) findings and clinical course in a patient with MBD in the early stage.
Case Report
A 32-year-old male presented to our hospital with sudden onset tonic-clonic seizures. He had a history of chronic alcohol intake and his nutritional status was very poor. On the day of admission, he was in a confused and delirious state. Few days later neurological examination revealed recent memory difficulty, dysarthic speech, disconjugate eye movements, and gait abnormalities. However, clinical features suggestive of interhemispheric disconnection were not found. Tendon reflexes were brisk and plantars were upgoing bilaterally. Laboratory tests revealed, macrocytic anemia and mild liver dysfunction. Vitamin B 1 level was 20 ng/ml. Cerebrospinal fluid analysis showed normal cell count and biochemistry. Values for other blood tests were within normal limits. Electroencephalogram showed bilateral diffuse slow-wave activity.
Contrast computed tomography [ Figure 1 ] demonstrated hypodense lesion in the middle layers of the corpus callosum involving genu, body and splenium. Fast spinecho T2-weighted [ Figure 2 ] and fluidattenuated inversion recovery [ Figure 3 ] magnetic resonance images (MRI) revealed hyperintense lesions in the corpus callosum and these lesions were hypointense on T1-weighted images [ Figure 4a ]. The lesions were nonenhancing on postgadolinium images [ Figure 4b ]. Diffusion-weighted images [ Figure 5a ] revealed marked restriction with corresponding low apparent diffusion coefficient (ADC) values [ Figure 5b ]. On quantitative analysis, the lesion showed a low ADC value (10 -3 mm 2 /s) on the ADC map 5 0.46 6 0.05 (mean 6 SD). Swelling of genu and splenium was also evident. The remaining parts of the brain, including the mammillary bodies, medial thalamus, hypothalamus, massa intermedia and periaqueductal region of the midbrain appeared normal. There was mild diffuse brain atrophy. 
Discussion
The first description of MBD was in 1903 by Marchiafava and Bignami. [1] The disease is most frequently seen in middle-aged or elderly alcoholic males. Rarely MBD has been reported in severely malnourished people, without history of alcoholism. It is characterized by degeneration, usually uniform, of the middle portion (middle lamina) of the myelinated fiber tracts of the corpus callosum. In some cases, the anterior and posterior commissures, the centrum semiovale and the other whitematter tracts (e.g., the long association fibers and the middle cerebral peduncles) may also be affected. Although chronic alcoholism and nutritional deficiencies have been suspected, the pathogenesis of the disease still remains controversial. [3] Our patient had overlapping features of both Wernicke's encephalopathy and MBD. However, the vitamin B 1 level was normal and imaging did not show any characteristic features of Wernicke's encephalopathy. The radiological lesions involved the central portion of the corpus callosum, with sparing of the dorsal and ventral layer, producing the well-known "sandwich sign", the characteristic diagnostic sign of MBD. [4] The lesions were extensive, involving genu, body and splenium, with sparing of the rostrum. In our patient the corpus callosum lesions were hypodense on CT, hypointense on T1-weighted image and hyperintense on T2-weighted/ fluid-attenuated inversion recovery (FLAIR) images. In addition there was accompaning swelling of genu and splenium. Lesions in MBD in acute or subacute phase are characterized by edema and early myelin damage. Fast spinecho T2-weighted hyperintensity of the lesion is due to both edema and myelin damage. The corpus callosum may remain hyperintense when the myelin damage is permanent and may recover to normal signal intensity with total remyelination. As lesions become chronic, cystic lesions are likely to develop. Cystic lesions are generally hyperintense on T2-weighted and hypointense on T1-weighted MR sequences. FLAIR images are even more sensitive to characterize chronic lesions. Hyperintense rim and hypointense core on FLAIR images represents gliotic rim with central necrosis, whereas uniformly hyperintense lesions indicates a combination of demyelination and edema. In acute phase the lesions are frequently larger than the lesions in the chronic phase and it is related to the associated edema. Neuropathological studies have also demonstrated edematous changes in the corpus callosum in the acute stage of MBD. [5, 6] Diffusion-weighted imaging also helps to identify demyelination, evident as areas of restricted diffusion. Unlike in stroke, however, in MBD, it is not uncommon for areas of restricted diffusion to resolve completely without apparent permanent damage. [7] In our patient there was complete resolution of the lesions on diffusion weighted imaging following treatment.
Other imaging modalities have been used to study the pathophysiology of MBD. MR spectroscopy (MRS) revealed an increase in choline-containing compounds, resulting in increase in the choline/creatine (Cho/ Cr) ratio, during the acute phase of demyelination as a result of myeline breakdown and release of phosphocholine and glycerol phosphocholine. Lactate peak is usually present during the acute/subacute phase of demyelination. Normalization of the Cho/Cr ratio and lactate peak has been documented in patients following clinical improvement. [8] Single photon emission computed tomography (SPECT) scans have yielded interesting pathophysiologic data in patients with MBD. In a patient with MBD, SPECT studies showed bilateral reduction in cerebral blood flow. The patient had left hemispatial neglect in addition to left-handed apraxia and agraphia. [9] Another study has shown the importance of diffusion tensor imaging in demonstrating regional abnormalities in the corpus callosum that are not evident by conventional MRI. Fiber tracking demonstrates significant disruption of the axonal fiber bundles within the corpus callosum, most marked within the body, corresponding to the clinical finding of interhemispheric disconnection. [10] No standardized treatment protocols have been established in MBD. However, most often patients are treated with thiamine, vitamin B-complex and folate, with good clinical recovery in many patients. Staszewski et al., treated a patient with thiamine, vitamin B-12 and folate and amantadine with improvement. [11] Clinical improvement has been documented using high dose of corticosteroids. [12] The available evidence suggests that an effective and aggressive early treatment is often associated with marked clinical improvement.
Other lesions involving the corpus callosum that may have similar imaging characteristics include postictal change, infarction, shearing injuries and demyelinating pathology. However, MBD can be distinguished from these disorders by the symmetry of the callosal lesions with relative sparing of the thin upper and lower edges. [13] Tumors in this location generally have a significant mass effect and contrast enhancement and are easily distinguished from MBD. Differentiating acute MBD from Wernicke encephalopathy is not difficult because, in the latter, MRI shows abnormal signal intensity and contrast enhancement in the mamillary bodies, periaqueductal region and the walls of the third ventricle. [14] Corpus callosal hyperintensity may also be seen in extrapontine myelinolysis (EPM), which may occur in isolation or in association with central pontine myelinolysis. The lesions in EPM are usually bilateral and symmetrical and may involve any of the subcortical structures. [15] In summary, MBD is considered a radiological and medical emergency and early recognition is critical for good clinical outcome. The antimartum diagnosis of MBD mainly depends on the neuroimaging characteristics rather than the clinical features, which are often quite varied. Acute MBD may have a rapid course resulting in death. Early diagnosis and prompt institution of appropriate treatment are essential to improve the prognosis of acute MBD
